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Abstract

A regional study of contaminants in sediments at selected
locations on the Upper Mississippi River was conducted during the
1989 field season. The study focused primarily on areas within
and adjacent to the Mark Twain National Wildlife Refuge (NWR),
the Clarence Cannon NWR, other areas of critical importance to
migratory waterfowl, and selected industrial sites at various
locations throughout the basin. Bed sediments were collected at
pre-designated sampling locations. Chemical analysis and fathead
minnow bioassays were performed on samples from each location. A
comparison of the analyses has confirmed several critical areas
of concern or "hot spots", throughout the study area.
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Introduction

The present study was undertaken to develop baseline data on
organic and inorganic contaminants in bed sediments, and
toxicological potential in bottom sediments at pre-selected areas
of concern along the river. The areas of concern consisted
primarily of areas adjacent to the Mark Twain NWR, the Clarence
Cannon NWR, other areas of critical importance to federal trustee
resources, and selected industrial locations. Specific sampling
sites were designated within these areas of concern. Samples
collected at each site were partitioned into subsamples upon
which a battery of analytical tests were performed: bulk
sediment chemical analysis of a range of organic and inorganic
parameters, 96-hour fathead minnows bioassays, and Microtox
analysis. This paper reports the concentrations of organic and
inorganic parameters in bed sediments, the results of fathead
minnow bioassays, and the results of the Microtox assays for
sediment samples at selected locations throughout the Upper
Mississippi River basin.n

study Area

The study area for the present study consists of the mainstem
Upper Mississippi River and associated backwaters and side
channels, from approximately river mile 579 near Dubuque, Iowa,
to approximately river mile 3 near Cairo, Illinois (Figure 1).
The study area encompasses the six divisions of the Mark Twain
National Wildlife Refuge, and the Clarence Cannon NWR. It also
encompasses industrial areas near Dubuque, Iowa; Galena,
Illinois; Bettendorf, Iowa; Muscatine, Iowa; Burlington, Iowa~
Ft. Madison, Iowa; Keokuk, Iowa; Hannibal, Missouri; Alton,
Illinois; East st. Louis, Illinois; Crystal city, Missouri;
Chester, Illinois; Grand Tower, Illinois; Cape Girardeau,
Missouri; and Cairo, Illinois. These sampling areas are listed
by river mile in Table 1, and depicted in Appendix A.

The sampling sites were selected ba~ed primarily on information
within two major reports, "contaminants strategy for the Upper
Mississippi River" (1988), and "Contaminants strategy for
Southern Illinois" (1989). These were developed by 0.5: Fish and
wildlife Service personnel to identify contaminant concerns in
the northern portion of the study area, and the southern portion
of the study area, respectively. A strategy-based approach to
identifying areas of concern with respect to planning basin-wide
studies was utilized because of the wide range of potential
problems that may be present within a basin. The strategies were
developed in such detail that ranking of identified areas of
concern resulted. The highest priority areas of concern were
then selected for incorporation as sample locations in the
present study.
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Figure ~. SAMPLING LOCATIONS ON THE UPPER MISSISSIPPI RIVER
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Figure 1. SAMPLING LOCATIONS ON THE UPPER MISSISSIPPI RIVER IN
1989 (cont.)
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Sampling sites within and adjacent to refuge boundaries were
selected based on discussion and recommendations from individual
district refuge managers during the field sampling.

Methods

SamDle Collections

Bottom sediment samples were collected at 67 sampling locations
on the Upper Mississippi River (Figure 1, Table 1). Twenty-one
sites were located on national wildlife refuge lands; forty sites
were located primarily adjacent to industrial areas, and
approximately ten sites were located within important migratory
waterfowl usage areas (areas not associated with other federal
lands).

n
One composite bottom sediment sample, comprised of three to five
subsamples, was collected at each site. Sediments were collected
primarily with a ponar dredge sampler. At a few of the sites
where extremely shallow water conditions prevailed, sediment
samples were collected by hand with a stainless steel spoon and
holding container. The subsamples were placed in acetone-rinsed
stainless steel containers and thoroughly mixed, then
proportioned into 500 ml acid-cleaned jars with teflon-lined
lids. The sampling equipment was rinsed with acetone between
each sample site location. The sample containers were labeled
and stored at ambient temperature in the field, then later
shipped frozen to the analytical facility.

Chemical Analvsis

Chemical residue analysis for the organic compounds was performed
by Geochemical and Environmental Research Group at Texas A&M
University, College Station, Texas. Sediment samples were
analyzed for organochlorine compounds, specifically total
chlordane, and total and Arochlor specific PCB's, and polycyclic
aromatic hydrocarbons. The sediment samples were extracted using
the soxhlet extraction method. Freeze-dried samples were
homogenized, and a small portion of the sample was weighed into
the extraction apparatus and extracted for 12 hours. The
organochlorine fraction was isolated by purification of the
extracts by silica/aluminum chromatography. The extracts were
then analyzed by gas chromatography. The limit of quantification
was 0.50 ppm.

Chemical residue analysis for the inorganic compounds was
performed by Environmental Trace Substances Research Center,
Columbia, Missouri. Sediment samples were analyzed for
approximately 18 metals, using Inductively Coupled Plasma (ICP)
analysis. Arsenic, mercury, and selenium concentration
determinations were made using atomic absorption spectrocepy.
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Table 1. UPPER MISSISSIPPI RIVER 1989 SURVEY SAMPLING SITES -
BOTroM SEDIMENTS (Cross-sectional transect sampling
locations are marked...).

Dubuque, IA
Detention basin
Detention basin

in pond
in pond

1
2

2

Old Lead Mining Area

in creek
in creek
5625 L
56.1.0 L
5ro.0 L

3
4-
5

sCreek
Creek
Wise Lake (N end)
Wise Lake (Mid sect.)
Wise Lake (5 end)

6

n 7

Bettendorf, IA

489R
488R

8
9

2ALCOA
ALCOA/downs tream

Muscatine, IA

Monsanto Corp.

Monsanto/upstream
Monsanto/downstream

449.9 R
450.3 R
449.3 R

10
11
12

3

Big Timber Division
Mark Twain NWR

446.5-443

Big Denny Pond
Uttle Denny Pond
Round Pond

on refuge
on refuge
on refuge

13
14
IS

3

Louisa Division
Mark Twain NWR

441.5-438 R

Fox Pond
Goose Pond
Prairie Pocket
Swarms Pond

on refuge
on refuge
on refuge
on refuge

16
17
18
19

4
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UPPER MISSISSIPPI RIVER 1989 SURVEY SAMPLING SfI'ES -
BOTroM SEDIMENTS (Cross-sectional transect sampling
locations are marked...).

Table 1 cont.

River
Mile(s)

Sample
Number

#Samples
CollectedSample Location

Keithsburg Division
Mark Twain NWR

431-428 L

on refuge 20 2Upstream side
slough

Downstream side
slough

on refuge 21

Burlington, IA

n Generall.A>cation
Generall.A>cation

4O3R
401 R

22
23

2

Ft. Madison, IA

Lead Is. (N end)
General Location
Devils Creek

387R
381 R
378R

24
25
26

3

George Arthur Refuge
(IDOC)

General location 374.5 27 1

Keokuk, lA

General Location
General Location

36SR
363R

28
29

2

Alexandria, MO 357.0-353.0 R

357.0 R 30 4

31

Gregory Landing
(Grey Chute)
Gregory Landing
(Fox River)
Gregory Landing
(Willow Lake)
Gregory Landing
(Nelson Lake)

32

33
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Table 1 cont. UPPER MISSISSIPPI RIVER 1989 SURVEY SAMPLING SITES -
BO1TOM SEDIMENTS (Cross.~onal transect sampling
locations are marked---).

River
Mile(s)

IISamples
Collected

Sample
NumberSample Location

Gardner Division
Mark Twain NWR

340-3325 L

Side slough!
upstream

Side slough!
mid sect.

Side slough!
downstream

on refuge 34 3

3Son refuge

on refuge 36

Hannibal. MO

American
G)ranamid Co.
Idowns tream

319.7 R 37 2

38Bay de Charles
(where ditch

enters bay)

in bay

Delair Division
Mark Twain NWR

281.5-277.5 L

on refuge
280.5 L
on refuge
281 R
280.5 R

39
40
41
42
43

4N. backwater area
Overflow pond
Swan Lake
Hercules Inc.
Hercules Inc.
/downstream

Clarence Cannon NWR 263.5.261.0 R

Western section
Southern section
Eastern section
Side slough

44
45
46
47

4
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Table 1 cont. UPPER MISSISSIPPI RIVER 1989 SURVEY SAMPLING SI1'ES -
BO1TOM SEDIMENTS (Cross sectional transect sampling
locations are marked...).

River
Mile(s)

Sample
Number

#Samples
CollectedSample Location

Batchtown Division
Mark Twain NWR

251.5-246.0

Upper Pool
Middle Pool
i..DwerPool

48
49
50

3

Piasa Harbor/...
Dresser Island

51 1

n Alton, IL

Jefferson
Smurfit, Inc.

201.4 L 52 1

Wood River. IL

Wood River STP
Shell Oil Co.

197.9 L
197.3 L

53
54

2

Hartford. IL

Cark Oll Co. I%.9 L ss 1

Granite City, IL

56 1Granite City STP/
Chain-of-Rocb Canal

East St. Louis, IL

American Bottoms STP 178.0 L 57 1

SL Louis/...
East SL Lou~ South 168.7 58 1

Meramec River... 160.0 59 1

Herculaneum, MO

Doe Run Herculaneum 152.0 R 60



,
UPPER MISSISSIPPI RIVER 1989 SURVEY SAMPLING SnES -
BOTroM SEDIMEN1'S (cross sectional transect sampling
locations are marked...).

Table 1 cont.

River
Mile(s)

Sample
Number

#Samples
CollectedSample Location

Osbourne Side-..
Channel 146.5 L 61 1

Crystal City, MO

La Rouche
Chemical Co. 145.0 R 62 1

&tablishment...
Island
(vicinity) 11320 63

n St. Genevieve...
Island
(vicinity) 122.0 64 1

Uberty Island...

(vicinity) 103.0 65 .1

Big Muddy/.-
Grand Tower Island
(vicinity) 72.0 L 66 1

Cape Girardeau, MO...
(vicinity) 49.5 R 67 1

Thebes, IL

Ilada Energy 46.5 L 68 1

Brown's Bar.-
25.0 69 1

Angelo Towhead...
3.0L 70 1
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determinations were made using atomic absorption spectrocepy.

Toxicit~ Tests

n

Bioassays were performed on sediment samples by the University of
Iowa - Hygienics Laboratory in Des Moines, Iowa. Larval fathead
minnow 96-hour bioassays were conducted on sub-samples from each
site. The standard U.s. Environmental Protection Agency
(U.S.EPA) larval fathead minnow technique was employed. One part
sediment was mixed with three parts water and allowed to settle
for 24 to 48 hours. The pH and oxygen in the test solution were
adjusted prior to introduction of test organisms. The organisms
(20 to 25 in number) were exposed to the test containers. Dead
organisms were removed from the test containers at 24-hour
intervals, and their numbers were recorded. A water sample was
taken prior to introduction of the test organisms and analyzed
for the following parameters: total ammonia, nitrate nitrogen,
nitrite nitrogen, organic nitrogen, pH and temperature. The
percentage un-ionized ammonia concentrations were calculated from
these data.

Results and Discussion

Sediment - Inorganics

The composited sediment samples were analyzed individually for 21
inorganic parameters. The results of the chemical analyses for
the inorganics are presented in Appendix A. The concentrations
of many of the inorganics did not vary significantly. However,
concentrations of some inorganics showed a very wide range at
several sampling locations on the Upper Mississippi River. These
included aluminum, which ranged from 2730.0 mg/kg at Dubuque,
Iowa, to 33300.0 mg/kg at Gregory Landing, near Alexandria,
Missouri; barium, which ranged from 4.0 mg/kg at Galena, Illinois
(old lead mining area), to 329.0 mg/kg at Clarence Cannon NWR;
cadmium, which ranged from <0.02 mg/kg at several locations,
including the Mark Twain NWR, to 33.0 mg/kg at Herculaneum,
Missouri 1 chromium, which ranged from 8.9 mg/kg on the Mark Twain
NWR (Gardner Division), to 68.0 mg/kg at Granite City, Illinois;
copper, which ranged from 5.1 mg/kg on the Mark Twain NWR
(Gardner Division), to 1060.0 mg/kg at Herculaneum, Missouri;
iron, which ranged from 8000.0 mg/kg at Fort Madison, Iowa, to
89700.0 mg/kg at Herculaneum, Missouri; lead, which ranged from
6.0 mg/kg at Fort Madison, Iowa, to 7720.0 mg/kg at Herculaneum,
Missouri; nickel, which ranged from 8.3 mg/kg at Fort Madison,
Iowa, to 98.0 mg/kg at Herculaneum, Missouri 1 silver, which
ranged from <2.0 mg/kg at several locations in the study area, to
14.0 mg/kg at Herculaneum, Missouri; strontium, which ranged from
18.2 on the Mark Twain NWR (Louisa Division), mg/kg to 70.6 mg/kg
at Herculaneum, Missouri; and zinc, which ranged from 40.7 mg/kg
at Fort Madison, Iowa, to 29400.0 mg/kg at Herculaneum, Missouri.
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Background concentrations of each of these elements in this
portion of the Upper Mississippi River may be represented by the
minimum concentrations detected for each element, since many of
these minimum concentrations were detected at non-industrial,
refuge locations. This indicates that several sites have
inorganic contaminants significantly elevated above background,
and therefore represent areas of potential concern.

Sediments - Organics

Each composited sediment sample was also analyzed for twenty-five
organochlorine compounds. The results of the chemical analyses
for the organochlorine compounds are presented in Appendix B.
Many of the sampling locations did not exhibit organochlorine
contaminants in sediments, as indicated by the "NO" (non-detect)
symbols in the data columns. Only two sites at the study area
gave any indication of the presence of organochlorine pesticide
contaminants in sediments at all. The first site was at Crystal
City, Missouri, which indicated polychlorinated biphenyl (PCB)
contaminants in bed sediments, where Arochlor 1254 was detected
at 1.12 mg/kg, and Arochlor 1260 was detected at 0.22 mg/kg.
Another site at the lower end of the study area, Angelo Towhead,
which is near Cairo, Illinois, indicated DOE and ODD contaminants
present in bed sediments. At Angelo Towhead, o,p'ODE was
detected at 0.13 mg/kg; p,p'ODE was detected at 0.35 mg/kg;
o,p'DOD was detected at 0.29 mg/kg; and p,p'DDD was detected at
0.65 mg/kg.

Because organochlorine pesticides are man-made compounds, a
typically clean environment would contain no detectable
concentrations of organochlorines. However, for the few sites
that did show some contamination by organochlorines in the
present study, the concentrations detected were not indicative of
a significant bed sediment contamination problem.

Each composited sediment sample was also analyzed for fourteen
polynuclear aromatic hydrocarbon (PAH's) compounds, and oil and
grease. The results of the chemical analysis for the polynuclear
aromatic hydrocarbons, and oil and grease, are presented in
Appendix C. The concentrations of most of the PAM's at many of
the sampling sites did not vary significantly. However,
concentrations at selected locations did show a wider range than
might be anticipated. These particular compounds were
phenanthrene, which ranged from non-detectable at several sites,
to 2.6 mg/kg at Granite City, Illinois; fluoranthrene, which
ranged from non-detectable at several sites, to 2.6 mg/kg at
Granite City, Illinois; pyrene, which ranged from non-detectable
at several sites, to 1.83 mg/kg at Dubuque, Iowa; and chrysene,
which ranged from non-detectable at several sites, to 1.20 mg/kg
at Granite City, Illinois. oil and grease concentrations ranged
from non-detectable at a few sites, to 5378 at Dubuque, Iowa.
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Because PAUlS are considered to be naturally occurring compounds,
as well as due to anthropogenic sources, there might be some
expectation of background concentrations present in the sediment
samples collected from the Upper Mississippi River study area.
However, several locations, particularly non-industrialized
locations ( with a few exceptions) did not exhibit any detectable
concentrations of PAUlS. Therefore background concentrations of
PAUlS in the Upper Mississippi River study area are anticipated
to be below detection. PAUlS appear to be a significant problem
at point sources on the Upper Mississippi River.

Bioassa~

Sediment exposure bioassays were conducted with composited
sediment samples with larval fathead minnows, using a solid-phase
sediment and water beaker test technique. The results of the 96-
hour fathead minnow bioassays are presented in Appendix D. Water
quality parameters were measured for the bioassays conducted for
each sediment sample. The water quality parameters measured are
presented in Appendix E.

n

Limitations

There are some additional considerations with regards to sample
collection and handling procedures that should at least be
acknowledged. First of all, although composited samples were
collected at each sampling location, the area in which the
subsamples were collected generally did not exceed 30 feet in
diameter. Therefore, any significantly widespread areas of bed
sediment contamination cannot be predicted from these data.
secondly, with regards to sample handling, recent studies
indicate that freezing sediment samples may alter the form of
some chemical compounds, particularly polynuclear aromatic
hydrocarbons, and some organochlorine compounds. This alteration
due to freezing (and subsequent thawing) may have the effect of
depressing contaminant concentrations actually measured in a
sediment sample. Thus the concentrations listed above in the
preceeding tables may actually underestimate concentrations of
certain contaminants at many of the sampling sites. Another
potential concern is the sample holding time for the samples
collected in the present study prior to extraction for analysis.
Most samples were held frozen for approximately 6 months, prior
to extraction and analysis. Such a lengthy time is generally
acceptable for inorganics, but unacceptable for organics.
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Summary

Baseline data on inorqanic and organic contaminants was developed
during the present study. The sediment and water exposure
bioassays characterized certain sampling locations as being
acutely toxic to aquatic. organisms (Table 2). At the specific
sampling locations where sediment contaminants were elevated
above background, or sediments were significantly toxic to
fathead minnows, there is a potential for acute (and chronic)
toxicity of sediments to other aquatic organisms, as well as
bioaccumulation to other aquatic species, for contaminants known
to have the potential to bioaccumulate (Table 3).

It is recommended that additional studies be considered in
several areas in the Upper Mississippi River basin to further
define the sediment contamination problems suggested by elevated
contaminants and/or significant toxicity to aquatic species.

1
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A summary of locations on the Upper Mississippi River
where sediment toxicity resulted in sot or greater
larval fathead minnow mortality in a 96-hour bioassay
(from Appendix D).

Table 2.

River
~ Location Contaminants Present

Copper, Lead, Zinc,
PAHs

Dubuque, IA detention basin580.7

Metals561.0 Wise Lake, IL

Unknown (Ammonia
suspected)

403.0 Burlington, IA

1
Unknown (Ammonia
suspected)

381.0 Ft. Madison, IA

Unknown (Ammonia
suspected)

357.0 Gregory Landing, MO

Unknown (Ammonia
suspected)

Gardner Division,
Mark Twain NWR

340.0

Metals, Unknown178.0 American Bottoms,
East st.Louis, IL

Unknown80 East st. Louis South, IL
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Table 3: Summary of the range of metal concentrations
sampled, and elevated concentrations, with
locations (from Appendix A).

t
Lowest
Le\od

Sampled
(m8Itg)

lJXX"gaok:
~~

AnaIytc

EJcvatro
~

(mgi'tg) l..ix:atkXIt~ L~

2730.0 GrepylA

Oar. CD

Aluminum Dubuque

Ingbest
~

~
(mgltg)

33300.0

Barium 4.0 Galena 329.0

Osbourne
S.c.

Cadmium <0.02 MkTwn
NWR

33.0 Herculan 32.6

CI1romium 8.9 Gardner
Div,NWR

68.0 Granite
aty

Copper Osbourn
S.C.

S.l Gardner
Div, NWR

l~.O Herculan.,
MO

1030.0

Iroo 8(XX).O Ft.
Madison

89700.0 HercuJan.

Lead 6.0 FLMad~ 1m.O 7S~.O Ostx)um
S.C
Am. Bt~

Herculao.

290.9

NkkeI 8.3 Ft.Madisoo .0 92.0 OsOOum
s.c.

Herculan.

Silver <2.0 ~ral 14.0 HercuJan.

18.2 Louisa D~ 70.6Strontium Herculan.

ZiIK. 40.7 ~.O OsOOlm
S.c.
Galena

FlM~ 29400.0 Herculan

*M..O
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Appendix A

Tables A-l through A-5
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Appendix C

Tables C-l through C-5
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Tmle 0-1. 1~ Mi..i..i~i River solid Ptase sedi~t ... ~ter ~-h«r fatheed .irw¥* bi~ results
(total 8Ortal ity at ~-hours of ~).

Fathead .i~ --tal ity
(~r dead/,.8)8r tested):

River
Mile(s)

~le
M~ ~teCCX1trol~le l~ti-

10/20
20/20

1/1.
2/1b

0/20
0/21

~~~. fA

Detentfoo besln
Detentioo besln

i n pcw'd
f n pcw'd

Old lead Nini~ ArM

0/20
0/20
0/20
0/20
0/20

0/20

0/20

4/20

6/20

18/20

in creek
In creek
562.5 L
561.0 L
560.0 L

3/2.
4/2b
5/2d
6/2.
7/2t

Creek
Creek
Wi se Lake (N em)
~ise Lake (Mid sect.)

Wise Leke (5 em)

lett.w»rf. IA

0/20
3/20

489R
488R

8/38
9/3b

0/21
0/21

Al~
AlCOA/~tr.-

*ecati~. IA

1/20
1/20
1/20

449.9 R
450.3 R
449.3 R

10/48
11/4b
12/4c

1/20
0/21
0/21

446.5-443

0/20
0/20
2/20

0/20
1/20
0/20

«I refuge
«I refuge
«I refuge

13/5.
14/5b
15/5c

Monsanto Corp.
Mons8nto/~tre-
Monsanto/doY18tre8

Big Tiar Divisimt
R8rt T_in -

Big Demy Pord
little Demy Pord
R~ Pord

441.5-438 Rl~i.. Divisim1
M8rt T_in -

0/20
1/20
0/20
4/20

Fox Pond

Goose Pond

Prairie Pocket
Swer8 Pond

~ refuge
~ refuge
~ refuge
~ refuge

431-428 L

16/68
17/6b
18/6c
19/6d

0/20
0/21
0/20
2/20

Keithsbrg Divisia1
Mark T~in -

0/20

0/20

4/20"' ref~

"' refuge

2011.

21/7b "20

~tre8 side
slough

D~tre.. side
slough

"--1 irvtm1. IA

0/21
0/21

20/20
13/21

General L0C8tf~
General Locatf~

4O3R
401 R

22/88
23/8b

387 R
381 R
378 R

24/9.
25/9b
26/9c

0/20
0/20
0/20

6/20
4/20
6/20

Ft. NedISUl. fA

Lead 18. (N efd)
General Locatfoo
n_1 La Creek
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Table 0-1 cooti,.Ject.
1989 Mississi~i River sol id Ptase sedi~t ard water 96-h<MJr fathead .i~
bioassay results (total8Drtality at 96-hours of exposure).

Fathead .i~ 8Ortal ity
(,..8)er dead!,..8)er tested):

~le
~r

River
Mile(s) ~leCCX1trol~le Locatioo

0/200/2127/108374.5

George Art~ Refuge
(1D<x:)

General location

Keob&. IA

General Location
General Location

0/20
1/20

0/21
2/20

28/118
29/11b

365 R
363R

357.0-353.0 RAlex.-wJloia, MJ

Gregory Lending
(Grey Chute)
Gregory Larding
(Fox River)
Gregory Lending
(Willow Lake)
Gregory Larding
(Nelson Lake)

Garctter DivisfW1
Mart. T~in -

Side slough!
~tre-

Side sl(XIgh!
mid sect.

Side slough!
do..wtre-

H8W1it.l, MJ

18/211/213O/MR-41357.0 R

2/211/21

1/20

1/20

1/21

1/21

31/MR-48

32/MR-49

33/MR-50

340-332.5 L

13/20

3/20

2/20

0/20

34/128

35/12b

36/12c

on refuge

on refuge

2/202/20on refuge

2/202/2037/138319.7 R

1/202/2038/13bin bey

281.5-277.5 L

American
CyMl8lid Co.
/downstre..

Bay de Charles
(~ere ditch

enters bay)

Delair Divisi«1
Mart T~in ..

2/20
1/20
0/20
0/20
0/20

0/20
1/21
1/21
1/21
0/20

39/MR-16
40/MR-17
41/MR-18
42/MR-14
43/MR-15

M refuge
280.5 L
M refuge
281 R
280.5 R

N. backwater area
OVerflow pard
Swan Lake
Hercules Inc.
Hercules Inc.
ldownstre..

263.5-261.0 RCl.~ c , ..
1/20
0/21
0/21
0/20

0/20
1/21
0/20
0/20

44/MR-19
45/MR-20
46/MR-21
47/MR-22

Western section
Southern sect i on
eastern section
Side slough
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1989 MississiAJi River sol id Plase sedi~t ~ ~ter 96-hCXJr fathead .irv'W*
bioassay results (total 8Ortality at 96-hours of exposure).

Table D-1 cooti~.

~le
~

River
Mile(s)

Fathead .in'¥IW mrtal ity
(~r dead/~ tested):

tootrol ~le~le Locatioo

251.5-246.0Batdlt~ Divisioo
Mart Twain ..

1/20
1/20
1/20

1/21
1/21
0/20

48/MR-23
49/MR-24
50/MR-25

U~r Pool
Middle Pool
Lower Pool

Pi... Harbor I
D resser I s l..t

1/210/2051/MR-44209.0

Altoo. IL

Jefferson
SnlJrfit. I~.

1/200/2052/MR-26201.4 L

1/20
0/19

0/20
0/20

53/MR-27

54/MR-28
191.9 l
191.3 l

0/210/2055/MR-29196.9 L

1/20S6/MR-30 0/20

~ liwr. IL

WOod Rfver STP
Shell Oil Co.

Hartford. IL

Clark Oil Co.
Gr..fte City. IL

Granite City STP/
Chain-of-Rocks Canal

Eat St. l~i.. Il

20/200/2057/MR-31178.0 LAlllertcen Bott~ STP

St. Lwisl
Eest St. Lwis Scxrth

10/200/2058/MR-32168.1

~~ River
0/210/2059/MR-33160.0

Ilercul888. II)

0/200/206O/MR-34152.0 RDoe R~ Herculane\n

0SbIX8'ne S i ~
~l

0/200/2061/MR-35146.5 L

1/200/2062/MR . 36145.0 R

0/2063/MR-37 0/20132.0

0/20 0/2064/MR-38122.0

Cryst.l City, ~

La Rouche CheMical Co.

Eat.,li~t
.aln
(vicini ty)

St. G81eVieve
.al8.t
(vicinity)

Liberty .al8.t
(vicinity) 1/21 2/2065/MR-39103.0
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T~le 0-1 cooti,..led.
1989 Mississippi River sol id phase sedi8ent and water 96-hour fathead .innow
bioassay results (total 8Ortality at 96-hours of exposure).

Fathead .innow 8>rtal ity
(~r dead/~r tested):

Big Midttl
Gr.a T~ IsllW¥i
(vicinity)

0/200/2066/MR-4372.0 L

Cape Gir.~. M)
(vicinity)

1/201/2167/MR-4049.5 R

Thebes. I L

0/200/2068/MR-4146.5 LIleda Energy

BrcM\'S Bar 1/200/2069/MR-4225.0

Angelo T-- 0/200/207O/MR-453.0 L

~

r
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